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,qg/. g7g- / ( 74) SECTION II-GENERAL METEOROLOGY. 
NEW ENGLAND SNOWFALL.’ 

By CHARLEE F. BROOKB, Ph. D. 
[Dated: Yale University, New Haven, Conn., Apr. 5,1917.1 

The heavy snowfnll of the winter 1915-16 in New Eng- 
land has occasioned renewed interest in the subject of 
previous snowy winters and of the factors controlling the 
avera e distribution of snowfnll. lii spite of the fiwt 
that &e total depth of snowfall over most of New Eng- 
land was from 6 to more than 8 feet in that winter there 
have been much snowier seasons (e. ., 1716-17 and 

Some of the great storms of northeastern Massachusetts 
are intereatingly recordecl by Sidney Perley.’ In the 
winter of 1716-17 snow rrccumulnted to the depth of “ 10 
to 15 feet on the level.” The season of 1740-41 was not 
only severe in temperature but also very snowy. Two 
storms in one week of December, 1786, brought the 
de tli of snow on the ground near Boston up to perhaps 

there were 
appnrently two other winters when the tota snowfall in 
northeastern Massac.husetts exceeded 6 feet-1 747-48 
and 1798-99.s In the nineteenth century a t  least four 
winters in this region had more than 6 feet of snowfall- 
1801-1802, 1856-57,’ 1873-74, Hiid 1898-99. Further- 
more, in the present century there have already been 
two such winten in northeastern Massachusetts, 1903-4 
and 1915-16. 

Thanks to Sidney Perley’s compilations and to the rec- 
ords of the Signal Service and Weather Bureau a t  Boston, 

comparison of the 
two or three cen- 
tremendous New 

were no more numerous, 
perha s no more 

snowy than some in the resent century. e extreme 

snowfalls of two weeks with two snowstorms each. 
A real l‘ old-fashioned snowstorm ” is chnracteristicnlly 

described as one in which roads and fences were oblit- 
erated or communications by road blocked for d a r ,  and 
such t i a t  many people needed to make tunnels t rough 
the drifta to et out of their houses n t  the round floor. 

of vessels blown on shore are commonly mentioned. 
Meteorologicall this means an intense coastal cyclone 

half or more to an average depth exceeding 3 feet. In 
northeastern Massachusetts there seem to have been only 
7 such storms in more than 200 years, these 7 occurriii 
in but 5 of the 12 very snowy winters of the same periof 
In Boston since Signal Service records began in 1871 the 
measurements show no month with more than 3 feet of 
snowfall. 

An im ortant feature of New En land snowstorms is 

1786-87) since the beginning of the eig f teenth century. 

7 6 .F eet if not more. In the eighteenth centu 

fll 
snowiness of 1716-17 an % 1786-87 rests largely on the 

In addition, 8 e  experiences of men lost in t 5 e snow aiicl 

with a norther K y gale and snow falling for a day and a 

their loca f character. The account o 5 snowy winters and 

1 Amplified by the author from the article under the same title in The Geogrs hical 
Redew March 1917 published b the American Geographical Society New eork 
N. Y. he W&tho+ bureau woulcfhere acknowledge its Indebtedness to ihe Amerlcsd 
Oeogra hlcal Rociet Isaiah Bowman, Director, hr permission to reeqgrave agureS 
1.8.4.8: 7. B. 10.11. B. 14.16.17.lB. 20.21. a3.24.26. and 30, from the ori~i118l drawmm 

27 1 

great snowstorms for northeastern Massachusetts does 
not a ree with the history of mowfalls in other )arts of 

since the middleof the eighteenth centur the most famous 

26-27, 1778, December, 1786, and January 15-16, 1831.6 
In southern Coiinccticut tlie snowstorms of February, 
1717, were estreme, a i d  that of Mnrch 11-14, 1888, has 
left ti stmng impression on the people. Wiiislow Upton 
~a-ys,~ “The great prominence given to the storm under 
coiisidern.tion was due to the fact that the form of the 
ireci itation was snow, niicl t1ia.t it  fell in the vicinity of 
kew Fork, causing almost n complete suspension for sev- 
eral days of the milway trziffic centering in that cit .” 
Everett HnyIeni shows tlirtt 135 schvoiiers and 81 o J er 
vessels were lost along the middle nnd iiorth Atlantic 
const of the United Stntes during this stonn. His mono- 
~riyh con tirins :in escelleiit set of colorecl weitther maps. 
hiow fell for about 2: days itnd the de tli in southwestern 
New England and eatstein New P o r l  wt~s estimnted a t  
23 to 4 feet on the level, tlie re3ter dep th  bein alon 
the Hudson and on the win c f  wnrd or western s K 9  ope o 
the Berkshires, the southern Green Mountains, and in 
central Connecticut. Snowdrifts with n masimum depth 
of 15 to 10 feet were reported. (See fig. 3, map from 
Up ton. 1 

New fi nglnitd. For instance, in tlie New Bedforc \ region 

three snowstorms seem to have been t f lose of December 

FIG. 3.-Snowfall of the storm of March 11-14,1888 (after W. Upton, Am. metl. jour.) 
[Am. geogr. soc.]. 

On account of the local character of snowstorms, the 
snowfall of months and even of the individual seasons is _ _  ~ 

See a sheet publlshed by Thomas R. Rodmon, New Bedford, Mass., Mar. 4, IWM. 
6 Uptm Wi‘inalow, Amer. met’l. jqur. May, 1M, 5:1W7. 
7 U. 8. bydrographlc offloe: Nauticalbdonographs, No. 5. Washington, 1888. 65 pp. 

ti pl. 40. 
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often uite different a t  laces not far apart, as is illus- 

TABLE l.--8eaeoras with more thun 66 i?&s of snowfall inemred at 
Boston or New Hawn. 

trated B y the data in Tabe  1. 

hchra. Imhca. 
8 R . R  86.4 
69.5 53.8 
46.2 73.0 
66.2 41.2 
74.2 67.3 
67.4 43.2 
66.4 71.1 
42.7 73.1 
64.3 67.9 

a76.0 ~ 7 9 . 2  

Winter. Haven Boston' I New I 

It is evident from the scattered esamples just men- 
tioned that "old-fashioned snowstorms" are not phe- 
nomena of the past. Four feet of snow in one storm 
seems to be the masimuni which can be ex cted in 
southern New England. Only on one occasion, February 
18-22, 1717, was trhere ap arently as much as 6 feet. 

fall it  is a parent that snow usuall does not fall at, a 

table showing t.he rate of recipitation near the maxi- 

where the snowfall was estimated a t  42 inches and t,he 
equivalent depth of water content, 4.50 inches, in other 
words, about l O : l ,  the precipitation rates per hour were as 
follows : 

Inch 
Mar. 11, 10 p.m. to 12th. 7 a.m.. ............................. 0.16 
Mar. 12, 7s.m. to12th, 3p .m.  ............................. 0.1  
Mw. 12, 3 p.m. to Eth,  10 p.ni.. ............................. 0.1. 
Mar. 12,lO p.m. to 13th, 7 a.m.. ............................. 0.07 

In southern New England special meteorological con 
ditions favorable for long-contmued snowfall ma wry  
rare1 bring a fall of snow amounting to as mucg as 6 
feet %,ally, and if repeated after an int,emal of a day or 
two ma result in as much as 10 feot within the limits of 
one wee % . This happened 200 years ago and was closoly 
approxmated in a 5- or 6day  storm of snow and sleet 
115 earn ago (1802): If one of our modern snowstornis 

New England in this century might have a great snow- 
storm equal to that of 1802 or 1717. 

Heavy New England snowstorms have occurred 
with a number of combinations of weather condii,ions. 
A c clone over the Great Lakes and anothsr off t.he 

and move t-hence northeastward. This conibination 
makes a strong cyclone south of New England so t.hat 
the cold northerly winds and the moist easterly ones 
combine to produce the requisite low temperature and 
moisture. Such was the case in the Portland storni of 
November 26-27, 1898. ' When a previously formed 
snow cover is present, the cold ajr and the consequent 
tendency for an anticyclone to st1c.k over New EnglnncI 
serve to intensify and delay the cyclone. A good esaniple 
of this may be seen on the weather maps for the last 
week in March, 1916, when an anticyclone stayed over 
sriow-covered New England, delaying and forcing t,o 
t.he south a cyclone approaching from the west,.1'' Blue 

From a comparison of tho B uration and amount of snow- 

rate excee !i mg 1 inch an hour. 6pton published a 

mum area in t-he storm of aK arch, 1888. At New Haven, 

shoud Y last four days instead of two or t.hree southern 

sout 3: Atlantic coast may unite south of New England 

8 Amer. met']. jour., l W ,  5:36. 
Pcrlcy op d t  p 161 

10 81 Wedthe; fo&&th' in the United States" fl'. B. No. 5S3, 1916 pp. 107. 153. 
139. See a h  K6p m, IF. Verhilltnlssron Frost, chneedecke, etc., Im hinter l W 7 .  
Meteorol. Ztschr., b, 24: 323-325. 

Hill Observatory records l1 show that, in general the 
greater the number of days with snow on the ground 
in a winter month (December to March) the lower is the 
temperature relat,ive to t8he mean. Furthermore, in 
months wit.h long-enduring snow cover, t.here are the 
greatest, inversions of temperature between tho to of 
t,he hill and t,he valley station 600 feet below. Wit% an 
average depth of 2G inc.hes of snow on the ground on 
February 15, 1899, simultaneous teniperatures a t  the 
top of the hill and in t,he valley were 8°F. and -zoo, 
respectively, the greatest difference recorded there up to 
that time. 

The ot,her common t,ype of cyclonic arrangement favor- 
ing New England's nort.heast, snowst.orms involves a 
single cyclone which fights it.s WRY up the coast, against 
the southward circulat,ion on t.he east side of a great anti- 
cyclone lying dormant over the intensely cold, snow- 
covered ground. The snowst,onns of Januar 18-19, 
1S57, and February 11-14, 1899, are exanipes." 9 In 
addition, any combinat.ion which results in t,he passage of 
a st,rong c clone immediate1 sout,h of, or nort,hward 
through, dw En@and, wh' lr e an anticyclone on the 
nort,heast or 1iort.h is in the way, favors t,he.occurrence of 
heav snowfall if the temperature is low enough. In 
fifarci, IYSs, an unt,icyclono following t.he passage of a 
c. clone nort,li of New England, entered New England on 
t.i!enest. just. as n southern low cenderwas approaching the 
south shore. The difference in temperature, which at  one 
time was 25 degrees F. in 75 miles, favored t.he develop- 
niont of a strong cyclone, while the wind circulation and 
southeastward tendency of t,he ant,ic clone prevented 

from a single storm, are generally the resu t. of the passage 
of a numlmr of cyclones sout,li of or through N w England. 

New England, while warm winters may lead to exwsive 
snowfall in northern New England by reason of greater 
moisture in the air (compare 1915-16 with 1900-1901, as 
shown in figs. 34 and 36 on p. 282,283). As the winter 

snowiest. in mose than 40 years, and was esceeded over a 
wide area perhaps only t,wice in two centmies, the 
metoorological conditions producing it may give some 
iiidicntion as to t.he immediate cause of such snowy 
winters. In the t.hree snowy mont.hs, December, Febru- 
ary, and March, t.he Nort.11 At,lant,ic cyclone was stronger 
than usual, part.icularly so in the very snowy March.i5 
In the summers of 1915 and 1916 the ice in the Greenland 
Sea was abnormally ext.ensive.'" Also, in t.he summers of 
1756 and 17S7 t.hc IC@ off t,he east coast, of Greenland was 
so extensive that at, 65' N. latitude Danish ships could 
not a. ,preach closer t,han 50 miles to the coast in J 

the normal nort.heastward movement 9 the cyclone. 

Cold winters are more snowy in southern t,ha 2 in nort.hern 

1915-16 w a s ,  for sout.herii . i- ew England hi general, the 

Snowy winters, while sometimes t,aking; their character . 

10 mbes in August, 1786, while t,he closest 
11 Annals, Astron. obs'y. Harvard College, Cambridge ..... 
JI Them results from Blue Hill data were obtamed lar& by the class in climatology 

at Ydc College in 1916. 
la I'otltou has fully discussed the effect of a snouyovcr, in his pa er "Der Einfh~ss 

einer Schndecke auf Boden Klima und Wetter '' 11 ien 1889 (Pencks Geogr. Abhdl., 
v. 3. no. 3) which was revle&d in the Amer. m'erl. lo&.. lS90. 7:332336. 

A more recent paper on the subject Is by 0. 
des Brhnee und Eises ai11 die Lufttemperatm. divenigt, Fmska Vetensk. Soc. F o r  
Aft A l9lP13 60 no. 11.64 

1;hdps of is6bak and iso&rms for Feb I?, 13 14 1899 are published ln "Weather 
forecasting hi the United States'' (W. B. No. 533;s hgs. i!4, 115, 116: 

Maps of the snowfall day bv day for that period are pubhshed in this REVIEW June 
1914 42: 319-324 as Egs 1 to B'inclusive illus~~atiig C. F.Brook8 "Distribution of snow! 
1311 h cyclones of the ektern'Unitcd States 

The weather ma for a t v  of beavv snob over'southern New England Is illustrated 
by that for Der 1908. ( ee fig. l& of "Weather forecasting.'' supra.) 

15 E r w b ,  c?. h. ?Vorld-wide changes of  temperature. Geograph. review, New York, 
Oct. 1918 2. 249-255 

The te'm'erature'of the 4ulf Stream water southeast of Nantucket was about 
2 d rees (8.) above normal in March 1916 

1a%e Spipbergemkeconditio, 191; and.1916. C. I. H. Speersehwidm in Denmark 
Meteomlogfik aarbog. 1916. Nature, London, Feb. S, 1917, pp. 154-455; a h  Geograph! 
icnl rcview, New Tork. Oct. 1916,Z: 307,310. 

Johanason. Dilmpfende Wirkun 

lbid 
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FIG. 1.-Relief map of New England. &ale, 1:3,500,000. [Am. geogr. soc.1 
In New England the contours are based on the cunent edition of the U. S. Qeolagical Survey contour map of the United States 13 500 ooo’ in Canada on 

J. G. Bartholomew’s Orographic81 Map of the St. Lawrence Bas@ 1:5,000,000, sccompanyi~g 8. E. DaWSOn’S “The St. ka&3dce bash and i t s  
Borderlands,” London, 1905. 
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F I ~ .  a.-Map 01 New England showing location of atstlons and characters 01 the respective records used in DrePW- fig. 8-30, inclUsiV9. 
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Elemant. Mmth. 

Tempera- May .... 
ture. June. .. 

Pressure .... May .... 
J W . .  . 

Winds ..__.. May .... 
June... 

1787 was 30 miles." In snowiness the intervening winter 
in New England was much like t,hat of 1915-16. 

In  the summer of 1716 none (possibly one) of t,he 153 
Hamburg and Bremen whalers in t.he Greenland Sea was 
lost!, while the average losses each summer bet-ween 1697 
and 1719 were four; the season of 1700 was t'he only other 
one without losses.1s This might indicat,e an open season 
whose warmth, if continued int.0 the following winter, 
would stren then t.he Iceland cyclone. 

In  the co K d, snowy summer of 1516 t,hc?re was an un- 
usually strong subpermanent. cyclone in t,he Greenland 
Sea and accompanying ( erhaps only coincident) cold 
northwest winds in New England. The following is an 
abstract of Perley's extmsive account of t,hat, summer in 
New England.Ig 

Summer of 1$16.-The coldest summer known to have 
been esperienced in New Englttnd was t.hat of 1S16. 
Some have spoken of it. as the year of "eighteen hundred 
and froze to death.'! There were frost, niid snow in all 
the summer mont.lm. Near Manchester, N. H., there v-as 
an ice storm on May 24. Snow was reported in Ohio on 
the. 22d. On June 5 the t.eniperat,ure rose to 88" at 
Chester, N. H., but the next, morning ice formed to n 
t.hichess of an eight,h of an inc.h on bodies of st,anding 
water. In a cold squally weat. wind, snow fell in Vermont., 
Massachusetts, New Hampshire, and Maine on June 6, 7, 
and 8. The de th of snow was sufficient, to cover t,he 
ground even a t  fv ewton and Salem, Mass., while in t,he 
western mountains it coUect.ed to de t.hs of more t,han n 

kiUed veget.atioii in northern New England and western 
Massachusetts, and occurred on two mornings a t  Salem. 
June 22,23, and 34 were very hot in Salem, t.he successive 
maximum tern eratures roported being 93", 101", and 
100°F. In  Juy northern New England esperienced 

Amherst, near Manchester, N. H., snow fell. In Massa- 
chusetts, however, Jul was a warm m0nt.h. In August 

and whitened the mountains in Vermont. On Se tenihor 
11,2 or 3 inches of snow fell a t  Springfield, Mass.,Jolowed 
by snow a t  Boston and a t  the mouth of the keniicbec 
before the close of the month. The season as a wholo had 
been very dr art,icularly in Vermont. In Connecticut 
a.nd Rhode & ? n d  tho weather had iiot been estreme. 
The season was somewhat backward, but the crops m r e  
not so materially affected as they were farther north. 

In  Greenland Sea Scoresby found this summer of 1816 
to be more open than usual, with hi her temperature, 
more wet days in May and June, mcfa lower p s s u r e  
than Bad been the case in any but one or two of ten 
summers.M' 

TABLE Z.-Wealk of M and JWM, 1916, in North Greedand 8ea 

foot. Frost on the gth, loth, and 1 It. K of t.he same mont,h 

frosts which di ir considerable damage t.0 crops, and at  

there was frost; snow 9 ell on the hills west of Mmchest.er 

west JSpitsbergen (Scoresby). 

Relation to other 
extremes. Mbeans. Departures. 

- ~ -  -_ 
1 . W  F .... 1.8°8bove lZyw average.. . 1808aud 1817wanner. 
33.V F .... 2.8' above l&parsverage.. . 1813 warmer. 

29.8Linches 0.07°be~w 1Zyesravem.p.. lBoS and 1813 lower. 
28.811nehcs O.oBobelOW l&ye8r8Verage.. Noother Junesolow, 
BE. to 8.. Winds usuallynorthlnYay. 
SW ....... Windsusuallynorthin June. 

lm9-151S. 

As sharp contrasts in temperature make strong 
cyclones, i t  is not inconsistent to say that both excessive 
ice condit,ions and unusual openness of the waters north 
of Iceland may bring about or accompany intense "Ice- 
land" or North Atlantic subpermanent c.yc,lones, for a 
strong t,emperature i adient occurs somewhere under 
&her condition. Suc a gradient may be roduced over 
the western Atlantic by abnornial warint 1 of the Gulf 
Stream there, as in the winter of 1915-16. These cit.a- 
t,ions are mcm su vest.ions as t.0 t.he wn;v in which snowy 
winters of Ncw &gland may be esplained and perha s 

of a series of yenrs' observations of Northern Hemisphere 
wt.at.her. 

P 5 

later forecasted. Obviously bhe proof awaits the stu 0 y 

MONTHLY AND SEASONAL SNOWFAILS. 

In  spite of its siiinll area the snowfall of New En land 
differs greatly in different parts, such inequalities %ring 
due prininrily t.0 latitude, altitude, and exposure. New 
England snowfidl inn be considered in two divisions : 

lomcr co&d region. In  t.he mountains the greater the 
alt.it.ude the heavier is the snowfd, RY a general rule. 
While the temperature control of latitude and alt'itude 
on snowf.d is important, the esposure to snow-bringin 

tains become progressively snqwier southward on account, 
of more open exposure to moist easterly winds from tslie 
At,lant,ic.?' (See discussion of fig. 15, map for February, 

Heavy snowfall on one side of a range of mountains or 
hills is accompanied by light snowfall on the other side, 
for ni',y winds after losing moisture on one side arrive ns 
warming drier winds on the ot.her. Mountains cast, 
shadows in the suidight and just as truly tshey cast, 
"snow shadows" in the snow-bearing winds. The 
Chaniplain Valley is in the "snow shadows" of both t4he 
Green Mountains and the Adirondacks, and so is a reaion 
of relat,ively s m d  snowfall. The least snowfd in veerx 
niont, except in the extreme sout81iwest, occurs at Bur-. 
lingt,on behind the highest part of the Adirondacks on 
t.he west and the White and Gree.n Mountains on the 
east. The upper Connecticut V d e  is similarly affected. 

On the immediate coast winds &owing freely off the 
ocean are chilled and niade to yield up some of their 
moisture as they lose velocity and sise over the land. If 
the wind is previously at a tem erature ust below 

snow. I n  general, it  is cold enough for sno ocean 

litt,le wa , if the land were flat, a belt of masimum snow- 

behind is most crowding ainst and piling over the 
lower wind, which is rettwde 3 by friction. Perhaps this 
is why Hyannis has more snowfall than Rockport., 
Province t,own, and Nantucket . 

Where for some distance inland the country is rising, 
the zone of maximum snowfd is farther from the shore 
and the snowfd is more intense because of the heavy 
precipitat.ion produced at  lower temperatures. Such is 
the case some 40 miles inland in western Maine and 
east,ern Mnssachusett.s. Beyond tho crests of the dividc 
the snowfall decreases somewhat, but iiot so rapidly as 

The wcstern and nort TI ern mountainous section, and the 

winds and the rosimity of water surfaces to windwar 9 
cannot be over 7 ooked. For example, t,he Green Moun- 

1S99, p. 278-9.) 

freezing it may swirl onto the Ian B in clou B s of dense 

winds only in February, March, and April.23 ? nland a 

fd wo lJ d soon be reached, for it is here that the wind 

21 Evidences of local gliciation on the cast side of the Green Mountains in southern 
Vermont were dcscrilwd by 0 D Eohbard at December 1916 meet of Asaoc. Amer. 
Geogmphors. Ann., ASSOC. AD&. Geogr., 1916, 6. Cf. i \ . i l&gtc~~t . , topog.  sheet. 
1: s r!ml QlW" - . I. -_I-. -_. . . 

mErooks, C. F. Snowfall of the eastern United Strtes. MO'LY WEATE. REV., Jan. 
1915,43: pp. 5,9, and 10; figs. 4, ti, 8, and 10, on pp. 6 and 7. 
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New Hampshire .............. 38 
Coordinated* 
Cwdmated.. ............................... 
Coordmatad ............................................... Vermont., .................... 31 

toward the warm ocean. Thus, in south central Maine, 
the upper Merrimac Valley, the lower Connectmicut Valley, 
and eastern Rhode Island the snowfd is appreciably 
less than in the but slightiy higher region on the east. 
Other factors which lead to the decreased snowfall of 
inland valleys are the weaker cyclonic action and the 
usual higher temperatures at the lower elevations. 

Some snowfall comes with westerly winds, thus a t  
times reversing the side of the divide on which snow is 
a t  its maximum. The snowfall distribution of coastal 
New England is not unlike that, of the mountains. In 
this case, the immediate shore, even when flat, has some- 
what the effect of a range of hills-when the temperature 
is low enough the snowfall near the shore is heavy, and 
snow-shadow areas are developed behind, cspecinlly in 
the valleys. 

DATA. 

. .- . -- ._ - ---. .. 
Averages put on map of scsonsl 

16-20 I 11-15 6-10 
years. years. pars. years. 

Number snowfall (fig. 30). 
used,in 
makmg 

averages. 21 

---__-__-- I 
32 3 91 2 4 1s .............................................. 1 4 5 

0 3 13 31 5 
1 6 

27 !I 2 12 
1 1 2 

In  reparing the a.cconipanying imps, all t.he readily 
avnila 1 le published snowfall d a h  for the period 1S95- 
1916 were used. These dabn \[-ere taken from t.he 
monthly reports of the New England weather service, 
the Mommy WEATHER REVIEW, and the monthly report 
“Climatological Data for the New England Section.” 
The maps of average snowfall tire based on the records 
from 175 stations, many of the short-period records be- 
ing combined, when close together, or used to fill in 
deficiencies of the loiiger records froin near-by stations. 
Of course, the foundat.ions for the lines were the 39 coni- 
lete records of the 21 seasons. Other records were 

givided into the threu groups designated on the base 
map (fig. 2): 16 to 20 years, 11 to 15, and 6 to 10. A 
few records of less than six years were used on the basis 
of ratios derived from t.he longer records of near-by sta- 
tions having the same general esposure. 

TABLE 3.-E.?‘L~?kt ?fsmuja/l dala, 1895-1916 ( s s e j g .  2 ) .  

Massachusetts.. ............... 55 7 7 s 10 32 

*The coordinated records are those p l e d  together from two or more neighboring 
stations. 

This table shows the minimum available for all the 
months; for each month the data are more extensive. 

years of records and of the short ones for filling has 
changed the aspect of the average snowfall shown on the 
maps already published ; but the alterations are .in 
details, and follow the principles indicated by t,he enrlier 
ma ssz3 These feat-ures stand out all the more clearly 
wi& the removal of some of the minor irregularities due 
to shortness of period and lack of stations. The errors 
of snowfall measurement are so great a t  times that it is 

They ap ear sufficient to allow a fairly accurate map 
of the gstribution of snowfall. The addition of 

-~ - _ _  
a &Wh, C. F. MONTHLY \‘u EATHEE REVIEW, J.imiary, 1815, 43: 6-10 and Chart 

18-22. Figs. 8.5,7,9,11,12, and 14. 

Coordinated. ....................... 

Coordinated 

Rhode Island.. ............... 
Comectlcut ................... 

Total. .................. 

only the accordance of results a t  stations similar1 located 
which justifies making maps of “snowfaLJJM &e prob- 
able error of these averages from the true mean (if there 
were such a thing) is large. For instance, as computed 
by Fechner’s formula, E= ;;-- ’ 1955 xv,  where v is the 
mean departure from the avera e and n the number 
of years, the probable error, E, 05 the 21-year seasonal 
average a t  East ort, Me., is 4 per cent, and that at  

In s ite of these errors 
the followin maps consistently upho d one another in 
illustrating t % e broad principles already mentioned. 

(212,- 1 p  

P Euosburg Palls, 3 t., 5 per 

THE YAPS. 

For the months May to October, inclusive, no maps 
are published here, for except in the mountains the snow- 
fall of these months is negliaible. Snowfall in May is 
nowhere a rarity escept ou cape Cod, where none has 
been observed in at loast T1 years. In  June, July, and 
August, 1S16,26 snow fell in New England and even on 
the coast of Massachusett’s. There have been occasional 
snows in these months on the mountains since then. 
September snow is comnion in the north and not very 
rare south even to the central highlands of Massachusetts. 
In October durin the ast 21 years snow has fallen 
throughout New Pnglanj. Avera e amounts in esc~ss 
of 1 inch are encountered in the #h ite Mountains, and 
on the east flank of the Green Mountains. 

NovemZier snozofal2s. 

...... 1 2 3 2 s  
6 

6 2 3 4 1.5 ........................................ 2 ...... 1 3 

2451 178 2Q 34 251 32 120 

FIG. 4.-Snowfall OS November, 1915. [Am. gecgr. m.1 

Noziember, 1915 (ji ).-The oidy snowstoim of ini- 
ortance was broug& $y a cyclone gassing throu h 

in the north; and t.he limits of this fall are rather sharply 
kew England. Thus there was apprecia le snowfall o I 3  y 

21 Brooks C’. F. In MUXTIILY WEATHER HEVIEW Janus 1915 43: 2-4. 
Hatm ’J .  con. 1.chrbuch dcr hlrleorologie, 3d e& Lelp&, 1915, p. 112, or Poggep 

Perky, 8 r d n q .  HLtorlc storm, ctc., pp. 3oca13. 
dorff’s Arhalpn der l’hwik. Jobelbaud 1Si.1, p. 01. 
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defhed. Li h t  snows occurred on two other occasions. 
Throughout 8 e w  Endand the snowfall was less than the 
average. In a simiyar way the snowfall of February 
21-24, 1912, in the eastern United States shows a re- 
markably sharp line of demarcation between the heavy 
snowfall north of the cyclone track and the light snow 
on the south side.?’ 

November, 189s Cji . 5).-Mosts of the snowfall cam0 on 

was a ver iiitonse cyclone formed by the junction soUtah 
of New E? ngland of a low-pressure mea froni the Great 
Lakes with one on the Atlantic coast. The heaviest 
snowfall of the month occurred in southern C’onnccticut,, 
far enough west to be little nffocted by the warnith of 
the Atlantic, yet, close enough to the cvclone centar to 
have very henry recipit-ation. The slight height! of land 
in southeastern lkassachusotts was sufficient to provoke 

the 36th and 27th, c i! uring the “Portland storm.” “his 

FIG. 5.-Snowfall of November, 1898. 

heavier snowfall. Also, the distribution of snowfall in 
central New England shows strongly the control of ex- 
posure on the amount of snowfall. The effect of the 
ocean on temperatmure early in the season is shown in 
the following uotation taken from A. E. Sweot,land’s 
description of t 1 e st.orm of November !26+2’7, 189s: “Tho 
tern erature lino (thermograph) shows an abrupt fall 
(7’ f i .1 at 2:lO a. m., when the wind changed from north- 
east to nort,h; t,he temperature continued low until 
10 a. ni., when it rose as the wind veered to nort,h- 
northeast, and it fell a.gain a t  4:05 p. ni., when t,he wind 
changed to nort,h-nortrhwest.” as 

Nowrn.bes. .ntmn snowftill, 1895-1815 (fill. F).-Novein- 
her is charact,erized by smsll coastal amounts, as is t,he 
case with the two mont,hs just.disc.ussed. 

ZJ Brooks, C. P., in MONTIILY WEATHER REVIEW, June, 1014,42 3 5 3 3 0 ,  m ~ p s  of daily 
snowiall and discussion. 

See Bull., Blue Hill met’l obs’y, 1890, Xo. 2. 

FIG. &--Mean snowfallin November, for 1805-1915. [Am. geogr. sw.] 

Uecendwr snoufalk. 

December, 1915 ( j ig .  7).-Most of the December, 1915, 
cyclones with snow passed t>lirough New England, many 
of them entering from the south. The storm of Decem- 
ber 13 was the most important, t,he depth of snowfall 
ranging from a foot and a half in western Msssachusetts 

PIG. ?.-SnowbIl of December, 1015. [Am. geogr. SOC.] 
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is, t,herefore, not coincident wit.h the greatest de th of 

diat,e coast in t,he south, but the usual 0.1 in the interior.'g 
As warn1 winds prevailed in eastern New England on 
December 13, 1915, the snowfall t,here was confined to 
t,he closing flu11-y of the storm. 

Dtwmbm, 1,902 ( j i g .  sj.-h December, 1902, two cy- 
clones wit,li wider rend snowfnll pitssed, one sout,h of, and 
tho ot.lier across, #ew England. rhe effect of the warnith 
of the ocean is to be seen in the reduced snowfsll all alon 
t,he coast J and t.he diminution of cyclonic strength inlan 
>robably esplnins the woll-defined northern limit of snow- 

rnll in escess of 30 inches in Verniont,, New Hampshire, 
and Maine. 

Dtcmbrr mow, 189.5-1915 ( j ig .  9).-As indicnted b 

lines sti E t,end t.o run parallel to the coast. 

snow on the round. Similarly, the snowfall of E arch 
11-14, 1888, a ad a density esceeding 0.2 on the imme- 

3 

the ma Y for preceding mont,hs, the December snowfa i 

Jan u n t y  snoufalk. 

J m w i t ' y ,  1916 (*fig. lO).--Au the snowy cyclones of t,his 
n1ont.h nssed on the north. On this account only in the 
north R id mow occur in average amounts, as southerly 
winds do not fnror snowfall. In t.he south at  many 
places t.his January wns one of the two or three least 
snowy JmuaryVs in the 21 years. 

FIG. %.-Snowfall of December, 1W2. 

and a foot a t  Springfield t,o less than an inc.h at Boston. 
In  the south the heavy snow was very dense (density= 
0.33, New Haven) and c.aused great damage t.0 wires and 
trees; fart,her north, dthough t,he de )trh of snowfall was 
greater, the water cont.cnt WRS less. dhe greatest aniount 
of snow considered from t.he point, of it.s wnt.er content 

FIG. lo.-Snowlall of January, 1916. [Am. geogr. 8w.l 

FIG. 9.-Nean snonrfall in December, for lS95-1915. [Am. geogr. soc.1 

.Ju~~w-w!y, 1904 ( j i g .  11 ).-On trhe 26 to 3d a cyclone 
wcompnnied by a wry intenso snowstorm passed south 
of New England. A s  with other single storms the snow- 
fall was nstrunie only in part of New England. (&e dis- 
cussion of fig. 26, p. 283-4.) 

~~~ ~ 

a Winslow Upton in +mer. mer1 jour., May. I=, 5: 35. discusas varistions in the 
density of tlic LUIOW at different points in this one storm. 
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were more favorable in the north than south, while in 
February, 1899, and January, 1904, the reverse was true. 
Note t,he snow shadows in the northern Connecticut and 
Champlain valleys. 

January mean, 1896-1916 ($g. 131.-Topogra hic con- 

of latitude. 
trol on snowfall distribution is much stronger t ! an that 

FIQ. 11.-Snowfall of January, 1W. [Am. geogr. soc.] 

Janua.ry-Fdma , 1898 v;S. lR).-An extraordinary 

depth of snowfall being included in the January totals by 
some and hi t,he February by others. Snowfall is heaviest 
where there is the most rapid condensation, with the air 
temperature near freezing a t  the ground. In t.hese two 
months and in March, 1899, the conditions for snowfall 

snowstorm occurre 7 January 31-February 1, 1898; the 

FIQ. 12.4nowfall of January and February, 1898. 

JANUARY AVERAGE 

Fxg. la.-Mean snowfallin January, for 1898-1916. [Am. geogr. soc.] 

February snowfalls. 

February, 191 6 (&. 14) .-A, the storms passed through 
New England and on the south, and as the month was so 
cold that little of the precipitation fell as rain, the snow- 
fall was rather evenly distnbuted throughout &e region, 
with but little differences due to latitude or altitude. 
The effect of the ocean is a parent only in that there waa 

esperienced on the east coast as in November, December, 
much snowfall; snow-inhi E iting temperatures were not 

a d  January. 
Fcbrmaw, 1899 (fig. 15).-Two moderate and one very 

intense snbwstorm' accompanied c clones 

of this month, when most of the snow fell, made the 
heaviest snowfall come in the south and in the lower ele- 
vations. Thus topogra hy is but slightly represented 

chusetts. The relatively small snowfall of Enosburg 
Falls (18 inches) and Jacksonville (25 inches) is note- 
wortshy. 

The usual heavy snowfall in southern Vermont is 
caused apparently b the assage of cool, moist winds 

Connecticut Valley at that point, which hinders a farther 
southward flow of air. This ascent of the air leads to 
cooling by espaiision which causes the increased reoipi- 

freely exposed to the northeast winds sweeping down the 

of New England. The extreme co 9 dness o passing the h t  half 

escept in such regions of 9 ow relief as southeastern Massa- 

over the mountains, r 9  avore by tho eastward turn of the 

tation. Table 4 brings out this effect. Brattle \ oro is 
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Inches. 
79 

113 
Bo 

1% 

I1 
........ 

FIG. 14.--Enowfall of February, 1916. [Am. geogr. s0c.j 

Inches. 

......... 
86 

161 
119 

......... 

......... 

river and is locat,ed a t  the tuii. Jacksonville is on the 
highlands on tlie west, but east of the divide. In very 
snowy (January and February, 159s) or very cold mont,lts 
(February, 1899) snowfall at Bratkleboro may equal or 
even esceed that of Jacksonville. Veiiioii is around t,lm 
bend of the river and so its siiowfall is consideraldy less. 

FIG. l5.-Snowlell of February, 1899. 

B Higher than Jacksonville the snowfall is apparent1 
heaviest. Monroe, Mass., on Hoosac Mountam, an 
Somerset, Vt., west of Jacksonville, have too short 
records to prove this. 

TABLE 4.-Altitude, cxpoaurt, and snou~all (to murest inch) in s o u t h  

Loeallty. 

Feet. Inches. Inches. Inchrs. 

Vernon ................... 310 76 30 

Brattleboro.. ............. 
Jacksonvllle .............. 1 1% 1 $ 1 I 
Monroe ................... .......... 
Somerset. ................ 
'IVllliamstown,Mvv ...... 711 .......... ......... 

Se3sOn. 

1 W O .  191616. I' 

* Bennington had 38 inches. 

In nortlieni New. England west-wind snowfd is 
encounterod in large amounts where winds from the St. 
Lawrence Valley rise to cross the niounttiins, as, for 
instance, at Enosburg Falls, Vt.. with an nrcrage scasonal 
siinwfnll of 97 inches, and at Bethleliem, N. H., with 
85 inches. In February, lSO9, there wx.s too little mois- 
ture in tlie air to allow the i s a n l  escess of snowfall in 
thc!se I'1rtC.M. 

. .  

FIO. 16.-M€m snmvlall of February, for 1SQ6-1916. [Am. geogr. sw.] 

February in.e.a'n, 1896-1916 g. 16).-The ocean being 

maximum snowhl  throughout New England. Nowhere 
is tlie winter genernlly so cold that there is a midwinter 
reduction in snowf FLU due to the reduced moist'ure ca acity 

Vermont, where u t  most stat,ions the heaviest snowfall 
in any fnoiith has come in March (see February, 1899). 

c.old by February it is ossible YF or heavy siiowfall to occur 
on blie coast, 8s ec.1 .alf y in Maine. This is tlie month of 

of cold air. There is a suggestion of such an e B ect in 
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March s n m f a l l ~ .  

March, 1916 ( j ig .  17).-Except in the southeast New 
England was entirely snow-covered from early February 

. to the end of March, 1916. At New Haven the ground 
was more than half covered from Februar 3 to March 25 

snow on 91 (la . On March 21 the depth of snow in 

western part and New York averaged 3 feet, with drifts 
reported as high tis 15 feet. As ment,ioned on pnge 272, 
the low temperatures (Blue Hill, Mass., tem erat,ure 

snow cover tended to aid the development of anticyclone, 
and so to make approaching cyclones pass s0ut.h of NCW 
England. Furthermore, the inrtrked warmth of the 
near-by portion of the Gulf Stream tended to strengt,hen 

and for the whole season more than h J f covered with 

eastern Massac K" usetts esceecled 20 inches and in tho 

Mar. 1-21 was 1 1.1 de,q-ees beow normnl) fnvorec ? by t-lii? 

FIG. l'l.-SnowfaIl of March, 1916. [Am. geogr. SOC.] 

the c clones. T l i ~  t h  saying " tlic more snow t,he inore 
snow' is true within limits. Snow fell on 16 dnys nt, 
Blue Hill and on 12 in New Haven duriw the first, 31 
days of March. In  northern New Englancr the snowfall 
was normal, but throughout the southern portion it. wits 
excessive. Howevcr, in some of the area t,he snowfall 
of March, 1SS8, was great,er. At, most points 011 the east, 
coast the snowfall WRS heavier than at a short distance 
inland, as is to be espected in Mnrch. The estrenies of 
the western mountrailis were due to the t,opogmpliically 
enforced rise of the moist air. As in February, most of 
the precipitation of the mont,li was in the form of snow, 
hence there was more snowfall in soubhern New England 
than in northern because of t.he greater supply of moisture. 

March, 1899 (jig. 18).-A moderate snowstorm accom- 
panied the passage OI a cyclone nort,h of New England; 
two heavy snowstorms came with cyclones on the south, 
and one heav snowst.orm was brought by a cyclone 

assing throu % New England. In  the north the usud 
Keavy snowfd on the east of the divides and the lighter 
snow on the west is apparent. In the extreme north, 

however, west-slope Snowfall was very great: Enosburg 
Falls, 49 inches; Bethlehem, N. H., 46 inches. The 
trond of t-ho coast, has hut, litt,le effect on the direction 
of t.he snowfall lilies, since t,he ocean is cold in March. 

1899 

FIG. lS.-SnOWfdl Of bhrrh, 19W. 

Mwc7t m m n ,  lS96-lklo' 9. 19).-The snowfall is 

The coast snowfall in March is heavier 
almost. thc siiiiie ns that o P December, escept on the 
const of  hlaino. 
relati\-a to t h t  of t,lie intoricw than in Dccomber. 

MARCH AVERAGE 
1896 - 191 6 x . \-...-r I 

~- 

FIG. 19.--Mean snowlall of March, for 1896-1016. [Am. geogr. SO~.] 

t 
r- 
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Maximum snowfall in any month. 

The maximum snowfall in any month (fig. 20) equals 
about half the snowfall of the snowiest season in south- 
ern, and one-third in northem, New England. In the 
north, Januar and March were the months with masi- 

order was February, January, and March; and for New 
En land as a whole, January, February, and March. 

extremes muci  weight, they seem to indicate t.o some 
est,ent the effect of February cold. In the north, on 
account of the reduced moisture capacity of t’lie ntmos- 
phere it apparently can not snow so hard in February 
as in January or March, even though the highest. nieaii 
is in February. In  the south, where it is usually t.oo 
warm for much snow, the month of greatest snowfall 
comes late in winter when temperatures accom ianying 

mum snowfd I? , February being t,liird; in t.he sout.h, this 

Alt fl ough 21 ears is too short, a period to gire these 9 

“northeast storms” are most likely to be below ! reeziiig. 

F I G .  Zl.--Snowfall of April, 1916. [Am. geogr. so(..] 

ma.rkec1. Nmitucket,, mi t.lie warm side of tlie st.onn, 
did not- get. much snow (1 i1ic.h). Tlin record for April 
snowfnll was est.nl~lished over almost rill New Englmd. 

FIQ. l0.-Maximum snowfall in any month, for 1%-19113. [Am. gcogr. so(..] 

A pd s noiclfalls. 

April, 1916 Cj . i?l).--Since tho snox- cover of March 

condition of sout,hern cycloiies wtw favored. As MWS to 
be expected, tlie snowfall of the estrenie iiort,liwest, wa.s 
but little abovo the average. Tlie east, coast snowst.onn 
of A ril 2Y was estraordinary for so ht ,e in t.lie season. 
On &ue Hill t.he S inches of dense snow (water cont.ent, 
1.68 inches) lasted t,ill noon tho 29t.11, on which day t.he 
temperature reached 6 1 O . 

April, 1907 C$g. 22).--Ats the close of a decidedly snowy 
winter an intense cyclone lingered for a clay south of New 

Huron; the center then nssed just, iiort,li of Nnnt.ucket.. 

the mast of Mtiine. The topographic control of snowfall 
distribution, or, perhaps more properly, the distribubioii 
of that which did not, melt on striking the ground, is 

lasted into Apri I in northern New Englttnd, t,l!e sa.nie 

4 On-shore winds produce $ particularly heavy snowfall on A 9 4  ,mean, 1896-191 6 ($q. 23.-On the east coast 
Apri snomfa.11 esceeds that of November; ehewliere No- 
vember snowfall is in the lead. In the northwestern half 
of Vermont the November snowfall is double that of 
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ground is covered with 
may occur, particular1 on the 
then cold relative to t E e water. 

. Fro. a3.-Heen snowfall of AprII, for ISWj-lSlB.  [Am. geogr. sop.] 

In April the measured depth of snowfall seems to he 
more dependent on altitude than in any other month. 
This may be because the surface round tem eratures are 

o here, the 
snow may m 3 t immediately on touching the ground, al- 
tho h it is accumulating on the adjacent hills. On 
A p x 2 8 ,  1916, but 2 inches of snow collected on the 

und in the Boston Basin only a few hundred feet below 
E e  Hill, where the depth was 8 inches. A similar he- 

of the warm ocean it is not so noticeable. In  April, on 
the other hand, the ocean may be said to be neutral and 
so the altitude differences are not complicated. 

Seasonal mnozufaus. 
Season., 1916-16 (A. 24L-The season was character- 

ized by very frequent snowfall, especially in Februay and 
March. Only a few storms stand out as estraorhary.  
Taking the season as a whole, there were 8 snowy cyclones 
passing to the north, 11 passing across, and 11 to the 
south of New England. Of the 11 c clones bringing 

above freezi , at least in the p" owlands. 

nomenon occurs in November, but because of the e E ect 

heavy snowfall, 4 passed through New k ngland and the 

-. 

JUNE, 1917 
ot.her 7 went by on the south. Three out of the four 
which went through New England occurred in December, 
leaving southeastern New England comparative1 free of 

made up for this early lack of snow. For the season, the 
result was an extraordinary snowfall, particularly in the 

snow. The southern cyclones of late winter, g owever, 

~ 

FIG. 24.-~errcausl snowlsll for 1915-16. [Am. geogr. soc.] 

west.. The t,opogrsphic cont.ro1 of the distribution of 
snowfall is patent,. Espocinlly interesting is the heavy 
snowfull of the Cham ~ I t i i n  Valley, which normally is in 

Green Mountn.ins. In  this season there was north wind 
wit,li the snowfull. This produced heavy snows on the 
west side of the Green Mountains, giving records of 123 
inches at. Cornwall and 119 inches at Williamstown. 
Note the snow shadows east of t,he mountains. The 97 
inches recorded at Springfield, Mass., nia be due to the 

which obstructs the clear sweep of a north-nort.liwestm wind 
down the valley in much the same way as at  Brattleboro 
(see discussion of February, 1899, map p. 279). 

TABLE 5.-G'owtemporaneozs snowfall diferences on opposite sidt.e of a 
,mountain range. 

the snow shadow eit I ier of the Adironclacks or of tho 

turn of the Coiiirect,icut River just he P ow Springildd, 

WEST SIDE. 

Williamstown, h a . .  ....................... 110 
Cornwall, Vt. ............................... 

EAST SIDE. 

Vernon Vt .................................. 1 el El  80 e3 
NmthBhld, Mass.. ........................... 

a 9 inchesinterpolated. 
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Season 1888-88 ( jq .  25),.-Many snow-bearing cyclones 
traversed New England or passed south or north. As a 
result the niap present,s an intensified picture of the aver- 
age seasonal snowfall. 

The west winds, following the assage of this and other 
cydones, were responsible for txe heavy snows at Enos- 
bur Falls (193 inches). At Quebec snow occurred with 

in the four months, December, 1900, to March, 1901, 
whilc the average for these nionths, 1895-1913, is but 7, 
as shown on the weather maps. This same winter was 
t.hat in which the maximum of 334 inches of snow was 
reported at  Adarns, N. Y., at the east end of Lake On- 
t.ario. In ninny places of southern New England the 
winter was that with the least snowfall in 31 years (cf. 
condit.ions of January, 1916, or of November, 1915). The 
snowfnll at Burlington, Vt., was but) slightly above the 
average, and t,hat of Cornwall, a lit& farther soutsh and 
still inore in the “snow shadow” of the Adirondmks, was 
but’ 15 iiiches or only 4 inches above the minimum in 14 
years of record. Under ordinary conditions, however, the 
snowfd at Cornwall is above the median in the same aea- 
sons that that at  Enosburg Falls is in escess, and vice 
versa. 

Seaso)&, 1906-7 ($g. S7).-Four very heaw snowstorms 
occurred, two accompanying cyclones passing south of 
New England and two going through. East ort is so 
plttced that, it  got heavy snowfall nll through t R e winter. 

sout a west, west,, and northwest winds 17 tinies at S a. m., 

Pro. 25.-Seasonal snowfall for 1RiE-W. 

Sea,son,, 1900-1901 (fig. %).--Only one cyclone of this 
winter brought intense snowfdl over any consider?ble 
mea of New England. This passed through the region. 

FIG. 27.-Seasonal snowfall for 1905-7. 

FIG. 26.-Seasanal snowfall for 1900-1901. [Am. gcogr. soc.] 
5730-17-2 

Gwu.ftsf &i,owfiilI in. an.!{ sCu.sott, 1595-1916 CJ;.a: &?).-As 
t,he snowfdl oiythe east side of the Green Mountains occurs 
hrgely wit,li winds frorn the At,l:tnt:ic, it is significant that 
t.he northern limit of 130 inches of snowfnll in these moun- 
tains is direct,ly opposite the southern limit. of 130 inches 
in the White Mountains. The niasiniuni of 82 inches at 
Nantucket is R lit.tle greater t,hnn trlint of most, places in 
the southsnst,ern hidf of the area including Mass,zchusett,s, 
Connecticut, and Rhode Island. This excess came in Jan- 
uary, 1904, when Nantucket! was surrounded with ice- 
giving it t.hc chnritcter of t,he cold land to the n0rt.h. The 
henvicv snowfd canie as tt result of being nearer the cen- 
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ters of the passing cyclones, articularly that of January differences in altitude are productive of marked snow- 

the effect of warmer water and of the land rotection dur- cussion of fig. 23). 
ing northeast storms. The snowfall of J nnuary, 1904, 
may be taken as an esam le (fig. 11). In  the sout.heast, 

Fall River, 33; New London, 33; Hyaimis, 31 ; Plymout,h, 
26; Narragansett Pier, 23; Provincetown, 1 S; Block 
Island, 14 inches. 

2-3. The small snowfall of % lock Island seems t,o show 

the distribution was as P ollows: Nantucket, 40 inches; 

fall differences, as is usually the case in April (see dis- 

Station. 

Easport Me __......________.... 
Enmbuig Falls, Vt ___.___._.... 

Do __.._____._._.___.____.__. 
Jac)isonville. Vt ___._.._____.__. 

Do ___........_...._.._._... 
Do ...______._.._____.__.___ 

Somerset, Vt _____.._._._._.____ 
.4lstecd, N. H _.___._._..__..__. 
- 

~~ 

FIG. 29.-Least seasonal snowlall, N95 to 1916, incluslve. 

Season. 0" - - - 
In. 

19007 .._._.. 3 
1900-1 _._._.. 0 
1901-2 _._.__. 0 
19034 __._._. T 
1904-5 ....... 1 
1909-10 __.___ T 
1015-15 ._.... 0 
1Y15-16 _..._. 0 

At Enstport, Me., aiid Enosburg Falls, Vt., the great- 
est and least s e ~ o n s l  snowfalls in the 31 yeam were the 
same. T o t  the one is marine in location and the other 
is far illland on tho west &le of a niountain. Table 7 
brings out tho diff eronci?s, howuver. The niarine influ- 
ctnce cit Eastport is sliown in the smaller variations and 

FIG. %.-Greatest seasonal snowIall, for 1S95 to 1916, incluslre. 

l l lollt l l lV extrenles. TABLE B.--dionthly anoufafalfala d w i n g  aeasom wit18 inorc fhnn  1.50 iiichf8. 
- 

g 
- 
In. 
14 
34 
51 
5 
14 
7 
8 
3 
- 

---__ 
In. In. In. In.' I n .  
35 % 45 29 2G 

2 9 2 6 4 9  9 3 
3s 67 23 9 I 1G 
13 61 44 13 2 
42 47 so 0 ' 3 
42 1 12 30 54 15 
29 15 41 44 19 

33 49 30 381 2 

.- 
* The droppin nf fmtions in monthly totals makes the sun1 of the months dMer 

Irom the sensonaftotals by 1 inch. * 
Least snoufaJZ in .  mny gemon., 1S,9s'-1916 [ 9. 29).-Thc! 

inininiuni snowfall is, in gemrnl, about ha f as far below 
the average as the masimuni is above, although in sonio 
placos tho average is halfway between the two. Thus, 
ui most seasons the snowfall is below the average. In 
the north the niiiiiniuni sno\r€dl tends to come in cold 
or dry seasons. There is, then, but little to ograpliic 
variation, for lowland temperatures are not hig K enough 
to melt sonic of the falliw snow, or there is a lack of 
sufficient nioisture to pro$uce heavier ycipitation on 
mountains than lowlands. (For the e ect of a very 
cold month, see fig. 15, February, 1899.) In  the south, 
on the contrary, cold winters are also snowy winters. 
So with the m i l h u m  occurring in warm wintur BC~ISOI~S, 

TABLE 7. -~a8ipo1- t ,  Me., and Eiioahrg Falls, I?., mumfalls 1895-1916, 
coiirpared. 

____ ____ 

In .  In. In. In. A. In. In. h. In. In. 
0.3 G 14 is 20 16 9 a3 o 

It.) ...._.......... 0 0 . 3  12 IS 21 24 17 5 0.1 T. a97 I I I  

a No\-.. 1S99, missing. b Months not all in the same season. 

Mean departures of seasonal totals froni the average: 
Eastport, 1s inches; Enosburg Falls, 25 inches. 

Only in such places cw the rotected Champlain and 
upper Connecticut Valleys is t i e extreme range of so& 
sonal snowfall less than the average seasonal total; in 

Tlk 
fargo ranee of 60 to 100 inches in general, but with es- 
trenies ofb37 and 14S, is an indication of what excessive 
snow a number of stroug cyclones niay bring. 

arts of New England it is double the average. 
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Seasonal average, 1895-1916 CJg. .SO).-The eat snow- 
fall of the exposed highlands, the locd snow s f iadows and 
the relatively light snowfall of the comt show that the 
features apparont in tlio niaps of individual seasons have 
sufficient repetition to bn shown RS usual phenomena. 
Only on the coldest part of the coast (Maim) does tho 
heavy shore snowfnll of tho lato wintor make tho total 
greater than that ti short clistarico inland. 

FIG. 30.-Mean seasonal snowlall, lor 1895-1916. [Am. geogr. soc.] 

SUBIMART. 

Air temperat.ure is prob:ibly t,he fiist factor in clet.er- 
iiiining snowfall. The Intit,ude and nltit.ude differcnces 
in teni erature cause t,lie lienvieat snowfall so far as 

liiglilancls. Similarly, the most snow tends to c.ome in 
tho coldest month, escc t, in the nort>li in winters colder 
tBaii usual. Although s nmiary is as cold as February, 
the snow-bearing winds of February are the colder and 
so the snowier. TIie wniinth of t81ic coast is less favor- 
able for snowfd than the coldnoss of the iiit,erior. 

mTitliout. precipit,nt,ion, liowcrer, there can be no snow- 
fall. Precipit,ation is greatest. on highlaiirls new or 
facing bodies of water zind near tlie paths of cyclone 
centers. The seaqonal variations are small in amount,. 

Wind direc.t,ion during precipitat,im is the t,hircl ini- 
port.ant factor controlling snowfall. Windward slopes 
of mountains and lcewarcl shorts tend t.o have tho most 
preci )it,atioii. Combine the effect,s of these three fact,oi-s, 

esplainetl. Tlie highlauds are the snowiest; for t h y  
are cold, moist., and windy. Partic.ulxrly snow-;y are 
those slopes wliich are openly esposetl to easterly or 
northaast.t?l;ly winds or, as in t,he nort,h, t.o t,lie westerly 
winds from the Gment Ltkes. The int,nriiioritano valleys 
lia\-c loss snowfall bec:iuse of the higher tenipwature, 
less precipit,at.ion, and ltss esposure. In tlio c,oast,al 
region there is plenty of prwi it>ation, and open exposure, 

contro s ed by temperat,ure t.o be in the nort,h and on the 

and t \ ie dist.rihutim of snow-fdl in New England mny be 

for the most part, so that t i e  f-) snowfall depends chiefly 

on the t,emperatures. Thus in early winter the snowfall 
is less than in late winter; in early winter the snowfall 
on the iiiimodiate coast is less t,han that inland, allowing 
for to ographic influences; and in late winter the snow- 
fdl o Y the coast is the heavier. As New England is the 
focw of most of the cycloiies which cross the Uiiitecl 
St.at,es or come up the east coast, there are chalices for 
wide varint,ions in their paths. On this account all 
parts of New England are crossed by numerous cyclones. 
As the strongest ones, however, pass south of New Eng- 
laid or cross its southeastern portion, this section from 
time to tinie esperiences estraorclinar snowstorms, a 
great. cliwnct,eristic of the climate of d ew England. 

,rs-/. 5.24 75 1 
THE COLD SPBING OF 1917. 

By PRESTON C. D.~Y, Climatologist and Chief of Division. 

[Dated: Washlugton, D. C., July 3,1917.1 

dayswas lilewise below the normal at zacticall ever 
Weather Bureau st,ation in the United &ates. !&e dtd 
ciencies for the )eriod ranged from about 3 degrees per 
day near all the SJ order lines, to 9 degrees over the in- 
terior districts, roachin estreme values tt5 great as 12 
degrees per day at  kcal points from southeastern I 

Wyoming t,o contrd Ohio. 
After a brief interval of about one week with tempera- 

tures generally, though not materially, above normal 
over most districts east of the Rocky Mountains, another 

eriod of cold set in about May 22,and continued with but 
Few interruptions until the end of the second decade of 
June, a eriod of ahout four weeks. In  duration, amount 

times in area cowred, this second cold period exceeded 
that, first. ment.ionec1. For this period the mean tempera- 
ture was below the normal over all portion3 of the coun- 
try save along the Gulf and South Atlantic coasts, and at  

Over all the interior 
portions the wenthor for these four weeks was almost 
continuously cold, the mean temperature ranging 6 to 8 
degrees bdow the normal, with individual short periods 
htxvin tsmporatureu 10 to 20 clcgrees or mow, below. 
The cfoparturos from the iioivld temperature for this 
period as a whole, are shown by figure 2. 

Considwing the month of Ma in its entirety the tem- 
lerature areraged below nornid in every portion where 
h l  reporting strations of the Bureau are located, save in 
estreme northws t Mon t ana where a single station 
shoimd an oscess of but a few tenths of a degree. This 
osception is prohably due to an inadequate record for the 
norm d . 

An esaininatioii of previous records for May since 1872, 
the earliest year yielding Weather Bureau observations 
from coast to coast, does not clisclose another instance 
when the average temperature for that month wm so 
universdly below the normal. In  other years the nega- 
t.ive clepwtures over local areas, in a few cases, have been 
equal to or slightly greater than those for May, 1917, 
but in no case has the area covered equaled that of the 
month under discussion. 

of the x eparture below the normal temperature, and at  

few point,s in tho far Northwest. 


